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Thermo Fisher Scientific uses 10 kV accelerating voltage for the highest performance isotope 
ratio mass spectrometers, currently MAT 253, 253 Plus and 253 Ultra (IRMS), Triton plus 
TIMS, Neptune plus MC ICPMS, and Helix MC and SFT static source mass spectrometry. 
Thermo uses 10 kV for applications which require the highest sensitivity; best peak shape, 
peak stability, and abundance sensitivity; and, most recently, achieving high mass resolution, 
which attributes are important for very small isotope signatures related with small isotope 
abundances and extended dynamic ranges (analysis of isotopomers and of isotopologues 
containing clumped isotopes signatures).  Because the quality of ion beams at such low 
abundances can be affected by interfering isotopologues and isobaric ions of contaminants 
and adducts with the same nominal mass, the method of choice for accurate quantification of 
low abundant ion beams involves resolving such interferences by medium or high mass 
resolution. 
 
The new 253 ULTRA high resolution double focusing 10 kV IRMS has extensive 
multicollector capabilities, including the new 1013 Ω technology, which allows the analysis of 
isotope clumping in intact molecules. The understanding of clumped isotope effects is 
allowing direct position specific isotope analysis and is leading to a completely new field of 
isotope ratio analysis, isotomics. We will present an update on our latest improvements and 
recent developments on the 253 Ultra-high-resolution double focusing IRMS. Recent 
applications performed on the 253 Ultra will be presented. 
 
